Efficacy against subcutaneous or intracranial murine GL261 gliomas in relation to the concentration of the vascular-disrupting agent, 5,6-dimethylxanthenone-4-acetic acid (DMXAA), in the brain and plasma.
Glioblastomas are amongst the most highly vascularised tumours, and the pursuit of anti-angiogenic approaches such as bevacizumab has provided short-term benefits. The purpose of this study was to determine whether the vascular-disrupting agent, dimethylxanthenone-4-acetic acid (DMXAA), could provide longer-lasting therapeutic benefits in a murine model of glioblastoma. Luciferase-expressing murine GL261 glioma cells were inoculated subcutaneously or intracranially into C57Bl/6 mice. Mice with tumours were administered DMXAA, and tumours measured using callipers or by optical imager. Concentrations of DMXAA in plasma and brain were measured by LC-MS/MS. DMXAA (25 mg/kg) caused widespread necrosis at 24 h, a 9-day growth delay and complete regressions in 50 % of the mice with subcutaneous GL261 tumours. Co-administered lenalidomide (100 mg/kg) increased the growth delay to 20 days and the percentage of cures to 83 %. The same dose of DMXAA with or without lenalidomide had minimal effects on intracranial GL261 tumours. Concentrations of DMXAA extracted from brain tissue were approximately 25-fold lower than those measured in plasma 15 min to 4 h after DMXAA administration. The presence of intracranial GL261 tumours did not alter the concentrations of DMXAA entering the brain. DMXAA does not appear to cross the blood-brain barrier efficiently. Thus, whilst excellent activity was obtained against subcutaneous GL261 gliomas, minimal effects were observed against intracranial GL261 tumours. These results emphasise the need to use appropriate orthotopic models for the evaluation of new approaches for the treatment of brain cancers.